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(54) INHIBITOR OF MAILARD REACTION 

(57)Abstract: 

PURPOSE: To obtain the subject medicine, comprising a specific 
amidino- heterocyclic derivative as an active ingredient, having 
low toxicity and useful for preventing and treating various 
diabetic complications, atherosclerosis, senile cataract, etc., and 
further as a functional food, etc. 

CONSTITUTION: The objective medicine comprises an amidino- 
heterocyclic derivative expressed by the formula [Rl is H, lower 
alkyi or phenyl; R2 is H, phenyl or aminosugar; X is CR3=(R3 is H. 
lower alkyl. halogen, etc.)] or its salt as an active ingredient. 1- 
Amidino-3.5-dimethylpyrazole or its salt is preferred as the 
compound expressed by the formula. The daily dose of the 
compound expressed by the formula for an adult is preferably 
10-200mg. Furthermore, this medicine is preferably blended in 
an amount of 0.05-10 pts.wt. based on the whole pharmaceutical 
preparation when preparing the medicine as a cosmetic or a skin 
external preparation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1] The Maillard-reaction inhibitor which is shown by the following general formula (I) 
and (** 1), and contains an amidino heterocycle derivative or its salt permitted 
pharmaceutical ly as an active principle. 



(The sign in a formula expresses the following meaning.) 

R1 : A hydrogen atom, a low-grade alkyi group, or phenyl group. 

R2 : A hydrogen atom, a low-grade alkyI group, a phenyl group, the amino group, a lower 
alkoxy group, a carboxy group, or low-grade alkoxy carbonyl group. 

X : basis shown by nitrogen atom or formula-CR3 =. 

R3 : A hydrogen atom, a low-grade alkyI group, a phenyl group, a halogen atom, or low-grade 
alkanoyi machine. 



[Translation done.] 



CLAIMS 



[Claim(s)] 



[Formula 1] 




( I ) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the Maillard-reaction inhibitor which contains 
an amidino heterocycle derivative or its salt permitted pharmaceutically as an active principle. 

[0002] In recent years, a close-up of the denaturation of the protein by the glucose is greatly 
taken as one of the onset factors of diabetic complications, and it is considered to originate in 
the Maillard reaction produced in the living body. The amino group of protein saccharifies in 
non-enzyme by the glucose (glycosylation), an AMADORI transition product is formed as an 
initial glycosylation product, glycosylation advances further, it constructs a bridge and 
denaturalizes, brown is presented and its protein is [ a Maillard reaction is refractory and ] the 
reaction of a series considered to result in an advance glycosylation end product 
(AGE:Advanced GlycationEnd Products) with the difficult decomposition by the protease, or 
[ that advance of the non-enzyme-glycosylation by this reaction or especially generation of 
AGE protein has a hyperglycemia state and a slow metabolic rate ] — or the protein part 
which is not metabolized — remarkable — denaturation, depression, and abnormalities of 
proteins, such as a diabetic's various protein parts, for example, hemoglobin, a serum albumin, 
the collagen and elastin of a connective tissue, a myelin, and an eyeball lens crystalline It 
brings and it is thought that it is one of the causes of ********** about the complication of 
diabetes, such as a retinopathy, a nephropathy, a cardiovascular system obstacle, neuropathy, 
and cataract. Moreover, the Maillard reaction in the living body is considered to be one of the 
mechanisms of aging, and it is guessed that it is that to which the disorder by aging relates 
closely. Therefore, it is thought very effective in disorders, such as various diabetic 
complications and a senile disorder, to check a Maillard reaction and to suppress sthenia and 
AGE generation of non-enzyme-glycosylation, and the development research of the 
compound which has Maillard-reaction prevention activity conventionally is tried. 
[0003] Conventionally, various things are reported as a compound which has the Maillard 
prevention activity. As a compound which attracts attention in relation with this invention, an 
aminoguanidine, alpha-hydrazino histidine, and the lysines and such mixture given in JP.62- 
1421 14,A reported for the first time as the Maillard-reaction inhibitor concerned are 
especially mentioned. These medicines suppose that it is what checks secondary 
glycosylation, as a result can suppress protein bridge formation and AGE generation by 
reacting with the carbonyl portion of the AMADORI transition product which is an initial 
glycosylation product, and blocking this portion. 

[0004] On the other hand, the amidino heterocycle derivative which is the active principle of 
the medicine offered by this invention C. A., 69:59251k, J.Am.Chem.Soc, 74, and 4562 (1952), 
C. A., 78:29768c. C.A., 87:196219s, Helv.Chim.Acta, 58,761 (1975), J.Heterocyclic.Chem., 
11,691 (1974), JP,50-151872,A. Arch.Immunol.Ther.Exp.. 24,871 (1976). Heterocycles, 22. 2013 
(1984), Zh.Obshch.Khim., and 57,584 (1987) — and — J.Indian.Chem.Soc. and the compound 
fundamental to 13.509 (1936) are indicated. The most is a well-known compound. However, it 
is not indicated at all that an amidino heterocycle derivative has Maillard-reaction prevention 
activity in these reference. 
[0005] 
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[Problem(s) to be Solved by the Invention] Under such a situation, conventionally, this 
invention persons do the knowledge of having the effect which was excellent in the amidino 
heterocycle derivative shown by the following general formula (I) which differs in structure, 
and (** 2) as a Malllard-reaction inhibitor to a thing well-known as a Maillard-reaction 
prevention activity compound, and came to complete this invention with it. 
[0006] 

[Means for Solving the Problem] Namely, this invention considers the Maillard-reaction 
inhibitor which contains the amidino heterocycle derivative shown by the following general 
formula (I), or its salt permitted pharmaceutically as an active principle as the composition, 
and aims at offer of this inhibitor. 



[0008] (The sign in a formula expresses the following meaning.) 
Rl : A hydrogen atom, a low-grade alkyi group, or phenyl group. 

R2 : A hydrogen atom, a low-grade alkyI group, a phenyl group, the amino group, a lower 
alkoxy group, a carboxy group, or low-grade alkoxy carbonyl group. 
X : basis shown by nitrogen atom or formula-CR3 =. 

R3 : A hydrogen atom, a low-grade alkyI group, a phenyl group, a halogen atom, or low-grade 
alkanoyi machine. 

[0009] Hereafter, it explains in full detail per this invention medicine. 

(Compound) In the definition of the general formula of this specification, unless it refuses 
especially, as for the term "low-grade" Becoming, a carbon number means 1 , six straight 
chains, or the chain of the letter of branching. Therefore, as a "low-grade alkyI group", a 
methyl group, an ethyl group, a propyl group, an isopropyl machine, a butyl, an isobutyl 
machine, a sec-butyl, a tert-butyl, a pentyl machine, an isopentyl machine, a neopentyl 
machine, a tert-pentyl machine, 1 -methyl butyl. 2-methyl butyl, 1, 2-dimethyl propyl group, a 
hexyl machine, an iso hexyl machine, etc. are specifically mentioned. Moreover, as a "lower 
alkoxy group", a methoxy machine, an ethoxy basis, a propoxy group, an isopropoxy group, a 
butoxy machine, an iso butoxy machine, a sec-butoxy machine, a tert-butoxy machine, a 
pentyloxy (amyloxy) machine, an isopentyloxy machine, a tert-pentyloxy machine, a neopentyl 
oxy-basis. 2-methyl propoxy group, 1, 2-dimethyl propoxy group, 1 -ethyl propoxy group, a 
hexyloxy machine, etc. are mentioned. As a "low-grade alkoxy carbonyl group", a 
methoxycarbonyl group, an ethoxycarbonyl machine, a propoxy carbonyl group, an isopropoxy 
carbonyl group, a butoxycarbonyl machine, an iso butoxycarbonyl machine, a sec- 
butoxycarbonyl machine, a tert-butoxycarbonyl machine, a pentyl (amyl) oxy-carbonyl group, 
an isopentyl (amyl) oxy-carbonyl group, a hexyloxy carbonyl group, an iso hexyloxy carbonyl 
group, etc. are mentioned. 

[0010] Moreover, as a "low-grade alkanoyi machine", a formyl machine, an acetyl group, a 
propionyl machine, a butyryl machine, an isobutyryl machine, a valeryl machine, an iso valeryl 
machine, a pivaloyi machine, a hexa noil machine, etc. are mentioned. A fluorine atom, a 
chlorine atom, a bromine atom, etc. are suitable for a "halogen atom." 

[001 1] The amidino heterocycle compound (I) of this invention forms an acid addition salt. The 
medicine which makes an active principle the salt of a compound (I) permitted 
pharmaceutically is also contained in this invention, and an acid addition salt with organic 
acids, such as an acid addition salt with mineral acids, such as a hydrochloric acid, a 
hydrobromic acid, a hydroiodic acid, a sulfuric acid, a nitric acid, and a phosphoric acid, a 



[0007] 
[Formula 2] 




( I ) 
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formic acid, an acetic acid, a propionic acid, butanoic acid, oxalic acid, a malonic acid, a 
succinic acid, a maleic acid, a fumaric acid, a lactic acid, a malic acid, a tartaric acid, carbonic 
acid, glutamic acid, and an aspartic acid 

[0012] Moreover, depending on the kind of substituent, an asymmetric carbon atom may be 
included in a compound (I), and the medicine which makes an active principle the thing from 
which the optical isomer was isolated, or its mixture is also contained in this invention. 
Furthermore, a compound (I) may be isolated as matter of a hydrate, solvates, such as 
ethanol, or a crystal polymorphism, and invention which makes these an active principle is 
also included in this invention. What [ especially ] is suitable as an active principle of a 
Maillard-reaction inhibitor among the compound (I) of this invention (1) 1-amidino -1,2, and 

4- triazole or its salt permitted pharmaceutically, (2) 1-amidino pyrazole or its salt permitted 
pharmaceutically, the (3)l-amidino -3, 5-dimethyl pyrazole, or its salt permitted 
pharmaceutically, (4) 1 -amidino-4-chloro -3, 5-dimethyl pyrazole, or its salt permitted 
pharmaceutically, (5) 1-amidino-4-BUROMO -3, 5-dimethyl pyrazole, or its salt permitted 
pharmaceutically, (6) The 1-amidino -3, a 5-dimethyl-4-phenyl pyrazole, or its salt permitted 
pharmaceutically, (7) A 1-amidino-5-amino pyrazole or its salt permitted pharmaceutically, (8) 
1-amidino-5-amino-3-methyl pyrazole or its salt permitted pharmaceutically, (9) A 1- 
amidino-5-amino-3-phenyl pyrazole or its salt permitted pharmaceutically, (10) 1-amidino-5- 
methoxy-3-methyl pyrazole or its salt permitted pharmaceutically, (11) 1-amldino-5-ethoxy- 
3-methyl pyrazole or its salt permitted pharmaceutically, (12) (1-amidino-3-methyl pyrazole- 

5- IRU) A carboxylic acid or its salt permitted pharmaceutically, (13) Ethyl (1-amidino-3- 
methyl pyrazole-5-IRU) Carboxylate or its salt permitted pharmaceutically, (14) 4-acetyl-1- 
amidino-5-methyl pyrazole or its salt permitted pharmaceutically, (15) The 1-amidino -3, 5- 
diphenyl pyrazole, or its salt permitted pharmaceutically, (16) 1-amidino - A 3, 4, and 5- 
trimethyl pyrazole or its salt permitted pharmaceutically. And the (17) 1-amidino -3, a 5- 
dimethyl-4-ethyl pyrazole, or its salt permitted pharmaceutically is mentioned. The compound 
of the above (2), (3). (4), (5), (7), (8), (9), (13), and (14) is desirable, and the compound of (3) is 
especially desirable. 

[0013] (The acquisition method) The main things of the amidino heterocycle derivative (I) of 
this invention and its salt are manufactured by the aforementioned reference according to the 
method of a publication. It is possible among this invention active principle compound (I) to 
also apply and manufacture the compound which is not indicated concretely at the 
aforementioned reference according to the method of a publication in the aforementioned 
reference. 
[0014] 

[Effect of the Invention] the compound (I) which is the active principle of this invention, and 
its salt permitted pharmaceutically have Maillard-reaction prevention activity, has the effect 
which was excellent as an active principle of a Maillard-reaction inhibitor — toxicity is also 
low — and is considered that cardiovascular system obstacles, such as various diabetic 
complications, for example, retinopathy, nephropathies. coronary~arteries nature heart 
diseases and deletion diseases of the circulatory, and cerebrovascular disease, the diabetes 
sexual nerosis. cataract, and the Maillard reaction are involving — it is useful for prevention 
and/or treatment of arteriosclerosis, the arthrosclerosis, etc. Moreover, prevention of the 
atherosclerosis and the senile cataract which are considered to cause by aging of protein, or 
cancer, and/or the usefulness as a treatment agent are also expected. Furthermore, since it 
is possible to prevent protein bridge formation of a collagen, an elastin, etc., it can also 
consider as cosmetics or a skin medicine for external application. It is common knowledge 
that the Maillard reaction relates to degradation of the protein of not only in the living body 
but ingesta or a taste object and amino acid, and the medicine of this invention can be used 
only as functional foods for the aforementioned physic and the cosmetics purpose further 
again also as a Maillard-reaction inhibitor of the ingesta containing protein or amino acid, or a 
taste object. 

[0015] (The pharmacology effect) The Maillard-reaction prevention activity of this invention is 
checked by the following experiment methods. 
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I After having dissolved the Maillard-reaction prevention activity test experiment method 
lysozyme and the ribose in the 0.1 M sodium phosphate buffer solution (pH 7.4) containing 
sodium-azide 3mM so that it might become the concentration of 6mg [ ml ] /and 100mM(s), 
respectively, and carrying out incubation for seven days at 37 degrees C, the constant rate 
was taken out and electrophoresis was performed using SDS-PAGE. The fixed quantity of the 
amount of generation of a dimer and a trimer was carried out with the densitometer after 
dyeing by Coomassie Brilliant Blue R -250 0.04% after electrophoresis. It added so that it 
might be set to ImM, 3mM. 10mM, or 30mM(s) in front of an incubation, and the compound of 
this invention investigated the depressor effect to the dimer and trimer generation in each 
concentration, and calculated IC50 value. 

The Maillard-reaction prevention activity of the compound (I) of this invention obtained by the 
experimental-result above-mentioned experiment is shown In the following table 1 with a 
compound chart. 
[0016] 
[Table 1] 
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[0017] II A toxicity-test this invention active principle (I) has low toxicity, and is suitable for 
the use as a Maillard-reaction inhibitor. For example, the unusual view was accepted by 
neither although the compound of the examples 3 and 7 of an experiment was injected 
intraperitoneally to 200mg/kg to the Wister system male rat (6 weeks old). 
[0018] (Tablet-ized matter) The physic constituent which contains one sort, such as a 
compound shown by the general formula (I), and the salt permitted pharmaceutically, a 
hydrate permitted pharmaceutically. or two sorts or more as an active principle Usually, using 
the support and the excipient for a tablet which are used, and other additives, it is prepared 
by a tablet, powder, a fine-grain agent, a granule, a capsule, the pilule, solution, the injection, a 
suppository, ointment, the pasting agent, etc., and a medicine is prescribed for the patient 
taking-orally-wise or parenterally. although the clinical dose to the Homo sapiens of this 
invention compound is suitably determined in consideration of a patient's symptom, weight, 
age, sex, etc. which are applied — usually — an adult — per day, in taking orally, it is 10- 
200mg preferably, and 0.1-500mg is 1 time about this — it is — a medicine is prescribed for 
the patient In several steps Since the dose is changed on condition that various, an amount 
fewer than the above-mentioned dose range may be enough as it A tablet, powder, a granule, 
etc. are used as a solid-state constituent for the internal use by this invention. In such a 
solid-state constituent, one or the active substance beyond it is mixed with at least one 
inactive diluent, for example, a lactose, a mannitol, grape sugar, hydroxypropylcellulose, a 
microcrystal cellulose, starch, a polyvinyl pyrrolidone, and magnesium alumlnometasilicate. The 
constituent may contain a solubilizing agent like additives other than an inactive diluent, for 
example, lubricant like a magnesium stearate and disintegrator like a calcium carboxymethyl 
cellulose, a stabilizing agent like a lactose, glutamic acid, or an aspartic acid according to a 
conventional method. You may carry out the coat of a tablet or the pilule as occasion 
demands with the film of stomach solubility, such as cane sugar, gelatin, 
hydroxypropylcellulose. and hydroxypropyl-methylcellulose phthalate. or the enteric nature 
matter. 

[001 9] The liquid constituent for internal use contains the inactive diluent generally used, for 
example, a purified water, and ethanol including the opacifier permitted In medicine, a solution 
agent, the suspension, the syrup, the elixir, etc. This constituent may contain solubilization or 
a solubilizing agent, a wetting agent, an adjuvant like a suspension agent, a sweetening agent, 
a flavor agent, an aromatic, and antiseptics in addition to an inactive diluent. As an injection 
agent for parenteral administration, a sterile water or non-water solution agent, a suspension 
agent, and an opacifier are included. As a water solution agent and a suspension agent, 
distilled water for injection agents and a physiological saline are contained, for example. As 
the solution agent of non-water solubility, and suspension, there are a propylene glycol, a 
polyethylene glycol, vegetable oil like olive oil, alcohols like ethanol, polysorbate 80 
(tradename), etc.. for example. Such a constituent may also contain an additive still like an 
isotonizing agent, antiseptics, a wetting agent, an emulsifier, a dispersant, a stabilizing agent 
(for example, lactose), solubilization, or a solubilizing agent. These are made sterile by the 
combination or Irradiation of filtration and a germicide which lets for example, a bacterium 
hold filter pass. These manufacture a sterile solid-state constituent again, and they can also 
use it for sterile water or the sterile solvent for injection before use, dissolving. In addition, 
when preparing the Maillard-reaction inhibitor of this invention as cosmetics or a skin 
medicine for external application, it blends so that 0.05-10 weight section content of the 
active principle (I) of this invention and Its salt may be carried out to the whole tablet. 
Cosmetics and a skin medicine for external application can be prepared by the conventional 
method using a general cosmetics basis or an external application basis. Moreover, the 
Maillard-reaction inhibitor of this invention can also be prepared as Ingesta, a taste object, 
functional foods, etc. by the conventional method. 
[0020] 

[Example] The example of prescription is given to below and this Invention is explained to it 
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still in detail. Though natural, this invention is not limited only to the following examples. 
Example of prescription oral agent (film coat lock) 
[0021] 
[Table 2] 



,^m^n^^ (I) 3 0 mg 

^l-t^l/n-x 2 0 

m**>ir<«| ^ 2 

XT'ruvmv^':fi->":yA 0, 8 

/J^lt 130 mg 

b:Hn=^i^3/'nt:;l/j>t^^l/-^^l/n-X 2910 3. 8 mg 

3jfUic^U>^'U^'-^l> 6000 0. 5 

^<t:^3?V 2. 0 

^-mim 0. 1 

0, 1 

JhtY 6. 5 

^tf 136. 5 mg 

[0022] this invention active principle (I), its 30mg lock this invention active principle (I) of salts 
permitted pharmaceutically or 1 50g of its salt permitted pharmaceutically, 340g of anhydrous 
dibasic calcium phosphates, 100g of crystalline celluloses, and 10g of light anhydrous silicic 
acid are taken, and it teaches fluidized-bed-granulation coating equipment (made in the 
Okawara factory), and mixes uniformly. To this, 250g of hydroxypropylcellulose solutions is 
sprayed 10%, and it corns. After dryness, carboxymethyl-cellulose calcium 21 g and 4g of 
magnesium stearates are added to through and this, and let the screen of 20 meshes be a 
130mg [ per one lock ] tablet by the rotary tableting machine (made in a field factory) using 
Usuki of 7mmx8.4R. They are hydroxypropyl-methylcellulose 1 9g and a polyethylene glycol 
6000 in coating equipment (Freund Industrial make) about this tablet. 325g of coating liquid 
containing 2.5g, lOg [ of titanium oxide ], 0.5g [ of iron sesquioxides ], and talc 0.5g is sprayed, 
and let it be the film coat lock which carried out 6.5mg coat per one lock. 



[Translation done.] 
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